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(57) ABSTRACT

The present invention provides an apparatus for connecting
shaft portions of sports equipment comprising a first shaift
portion of sports equipment; a second shaft portion of sports
equipment; a locking means for mounting the first and
second shaft portions; the locking means comprising a
locking ring, an extending member and a {first receiver
means; the extending member mounted to the second shaft
portion; the first receiver means comprising a hollow portion
adapted for receiving the first portion of the extending
member; the first receiver means mounted to the first shaft
portion; the locking ring rotatable mounted on the extending
member; the extending member comprising a first portion
which 1s removable mounted to the first receiver means; and
the first portion adapted for restricting the rotational move-
ment of the extending member inside the first shaft portion.
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APPARATUS FOR CONNECTING SHAFT
PORTIONS OF SPORTS EQUIPMENT

TECHNICAL FIELD

The present invention relates broadly to an apparatus for
connecting shait portions of the longitudinal structure or
shaft for use 1n a number of purposes, such as using as a
handle of sports equipment and cleaning tools. More spe-
cifically, the invention relates to an apparatus for connecting
shaft portions of sports equipment.

BACKGROUND OF THE INVENTION

The existing technology of the apparatus for connecting
shaft portions of sports equipment 1s to solve the technical
problem of portability. They make use of telescopic shaifts
that use different diameter shafts where the thinner one
slides 1n and out of the thicker one and both are locked 1n
place by various means. Further, another technology refers
to the use of coupler with internal threads where two shaifts
with threaded ends are screwed into 1t and held together.
Furthermore, another technology refers to the use of exter-
nally threaded mipple that holds together two shaits with
internally threaded ends.

SUMMARY OF THE INVENTION

The problem to be solved 1n the present invention 1s to
solve the technical problem of making the sports equipment
or other hand tools mnvolving long shaft portion to become
portable and easy to carry. Another problem to be solved in
the present invention 1s to solve the technical problem of
solving the deformation of sports equipment caused by the
unequal torque distribution and/or uneven bending force
across the whole shaft of sports equipment after assembly of
a plurality of shait portions of sports equipment. Another
problem to be solved 1n the present invention is to have an
apparatus for connecting shait portions of the handle of
sports equipment or hand tool without any form of detrac-
tion from the ergonomics of the handle.

The present invention provides an apparatus for connect-
ing shaft portions of sports equipment comprising a first
shaft portion of sports equipment; a second shait portion of
sports equipment; a locking means for mounting the said
first and second shaft portions; the said locking means
comprising a locking ring, an extending member and a {irst
receiver means; the said extending member mounted to the
said second shait portion; the said first receiver means
comprising a hollow portion adapted for receiving the said
first portion of the said extending member; the said first
receiver means mounted to the said first shaft portion; the
said locking ring rotatable mounted on the said extending
member; the said extending member comprising a first
portion which 1s removable mounted to the said first recerver
means; and the said first portion adapted for restricting the
rotational movement of the said extending member 1nside
the said first shaft portion.

Typically, the cross-sectional shape of the said first por-
tion of the said extending member 1s an ellipse-shaped
structure.

Typically, the cross-sectional shape of the said first por-
tion of the said extending member 1s a polygonal-shaped
structure.

Typically, the said first receiver means further comprises
a threaded member adapted to be recerved by the said
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locking ring when 1t 1s 1n a locking position arranged on an
end portion of the said first recerver means.

Typically, the said extending member further comprises
second and third portions, the said second portion 1s
arranged between the said first and third portions of the said
extending member.

Typically, the said third portion of the said extending
member 1s fixedly mounted inside the said second shaft
portion.

Typically, the said second portion of the said extending
member 1s of a cylindrical structure.

Typically, the said locking means comprising a locking
ring adapted to rotate about the said second portion of the
said extending member;

Typically, the said extending member comprises a locking,
ring positioning member adapted for restricting the move-
ment of the said locking ring from the said second portion
of the said extending member to the said first portion of the
said extending member, the said locking ring positioning
member 1s arranged between the said first and second
portions of the said extending member, the said locking ring
positioning member 1s an extension which 1s extended
outwardly from the outer wall of the said extending member.

Typically, the said second shait portion comprises a first
receiver member for recerving and fixedly mounting the said
third portion of the said extending member inside the said
second shaft portion, a portion of the said first receiver
member 1s arranged inside the said second shaift portion.

Typically, a ring-shaped structure adapted for rotating
about the said second portion of the said extending member
and restricting the said locking ring to be moved towards the
said second shaft portion 1s arranged between an end of said
second shait portion and the said locking ring positioning
member.

Typically, the said locking ring comprising first and
second locking ring apertures arranged on opposing ends of
the said locking ring, the diameter of the said second locking
ring aperture 1s smaller than the diameter of the said first
locking ring aperture.

Typically, the said extending member 1s made of nylon.
Typically, the said extending member 1s made of metal.

-

I'ypically, the said extending member 1s made of carbon-
fiber.

Typically, the said extending member 1s made of a com-
posite material of carbon-fiber and nylon.

Typically, the said extending member further comprises a
least one longitudinal element adapted for reinforcement of
strength of the said extending member 1s embedded inside
the said extending member.

Typically, a remaining portion of the said first receiver
member defines a sliding member adapted for allowing the
said locking ring to rotate on the said sliding member and
restricting the remaining portion of the said first recerver
member to be received inside the said second shaft portion.

Typically, the said sliding member comprises a iriction
reduction layer adapted for reducing the friction between the
said sliding member and the said locking ring when the
locking ring 1s 1n rotation; the said friction reduction layer 1s
arranged on a face of the said sliding member towards the
said second locking ring aperture.

Typically, the said friction reduction layer 1s a coating of
Tetlon.

Typically, the said locking means further comprises a
movement restricting means adapted for restricting the rota-
tional movement between the said extending member and
the said first shait portion or the said first receiver means, the
said movement restricting means comprises at least one
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longitudinal concave portion arranged on an outer wall of
the said first portion of the said extending and at least one
convex structure mounted on an inner wall of the said first
receiver means or the said first shaft portion.

Typically, the said longitudinal concave portion 1s an
open-ended hole extending along the length of the said first
portion, the said convex structure 1s a longitudinal convex
structure mounted along the inner wall of the said first

receiver means or a portion of mner wall of the said first
shaft portion.

BRIEF DESCRIPTION OF DRAWINGS

This and other objects, features and advantages of the
present invention will become apparent upon reading of the
following detailed descriptions and drawings, in which:

FIG. 1 shows an exploded view of an embodiment of the
present mvention;

FIG. 2 shows perspective views of a locking ring, an
extending member, a {irst recerver member and a {irst
receiver means of the embodiment of the present invention;

FIG. 3 shows a first assembly view of the extending
member, the locking means, the first receiver member and
the second shaift portion of the embodiment of the present
invention;

FIG. 4 shows a second assembly view of the embodiment
of the present invention;

FIG. 5 shows a first perspective view of the embodiment
of the present invention;

FIG. 6 shows a second perspective view of the embodi-
ment of the present invention;

FIG. 7 shows a front view of the embodiment of the
present mvention; and

FIG. 8 shows a front view of the longitudinal structure of
the first portion of another embodiment of the present
invention.

FIG. 9 shows cross-sectional views of longitudinal con-
cave portions and convex structures of the movement
restricting means ol another embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

Referring to FIG. 1 to FIG. 8, in an embodiment of the
present invention, an apparatus for connecting shait portions
of sports equipment 1s constructed in the present invention.
Typically, a number of sports equipment or hand tools
having a long shait or pole or handle are made for the user
to hold by hand(s) 1n order to perform certain sports activi-
ties or cleaning action or other physical activities, such as
curling and mopping. The present invention relates to a
device that provides for easy connection and disconnection
of hollow shafts, whether tubular or rectangular, while
preserving the ergonomics of the original shaits. Several
types of sporting equipment use long hollow shafts, with a
brushing head, a form of blade, or some other implement
attached. An important example 1s the curling broom used 1n
the sport of i1ce curling. It usually consists of a four foot
hollow shaft with a broom head at one end. Because of its
long shaft, the curling broom 1s not convenient to store or
transport. This 1s especially true when a user needs to take
it on a public transport such as a train or plane. In most cases
transport on planes will also incur a substantial extra bag-
gage fee. The apparatus allows for shorter shaits that can be
joined together to be used 1n place. The shaits can easily be
connected into a similar length of the original one piece
longer shaft with the apparatus. The apparatus connects a
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4

plurality of shorter shafts can perform similarly to the long
one piece shaft without detracting from 1ts ability to sustain
the typical stresses and multi-axial forces (like bending,
pulling, pushing and twisting). After use, the shafts can
casily be disconnected and taken apart for convenient trans-
port or storage. Additionally, 1n the embodiment, the appa-
ratus for connecting shaft portions of the handle of sports
equipment or hand tool disallows any form of detraction
from the ergonomics of such handle. The thickness or
diameter of the apparatus can also be made to approximate
the thickness of the shaft, thereby minimizing any visual or
ergonomic deviation from the original.

Currently, some equipment, especially those used in
sports rely on long hollow shafts that make 1t inconvenient
to transport or store. An example 1s the curling broom, which
usually uses a four foot shatt and 1s used 1n the sport of ice
curling. The apparatus can make that equipment more por-
table.

By considering the existing technology of the apparatus
for connecting shaft portions of sports equipment, the tech-
nical problem 1s mainly dealing with the portability prob-
lem. The deficiencies of using telescopic shafts stated 1n the
preceding paragraphs are that telescopic design i1s not as
sutted 1n handling other stresses aside from the pushing or
pulling forces. The telescopic design’s need for reducing one
shaft 1n order to allow 1t to slide into the other weakens 1ts
ability to absorb bending forces. Telescopic designs are also
not good at sustaining twisting forces. For the use of coupler
with internal threads and externally threaded mipple as
mentioned above, they are of a structure of threaded end
connections of shaits, the above structure actually cannot
resist twisting forces. The above structure 1s made by putting
threads on the shaits that lead to weaken the connecting ends
of the shafts. The ending of the shafts that emerge from the
above structure will be subject to more focused bending
forces and cause breakage.

The present invention solves the above problems faced by
the existing technology and can handle bending, pushing or
pulling forces i1n addition to twisting forces. Further, the
present invention can provide a structure that can be evenly
distributed the external bending forces and avoid breakage
due to the focused bending forces.

Referring to FIGS. 1, 3, 4, 5, 6 and 7, 1n the embodiment,
it shows the parts and the position of the apparatus 1in
relation to each other and the two shafits it connects. The rod
or an extending member 4 {its through the locking ring 3 and
1s bonded into the sleeve or the first receiver member 2,
betore that sleeve or the first receiver member 2 (with the
assembly) 1s bonded into shait A or second shaft portion 1
of the sports equipment. The threaded adaptor or the first
receiver means 3 1s bonded into shaft B or first shait portion
6 of the sports equipment. When the proper parts are
assembled and bonded, the rod or extending member 4, the
locking ring 3 and sleeve or the first recetver member 2 will
be attached to shait A or second shatt portion 1 of the sports
equipment and the threaded adaptor or the first receiver
means 5 will be attached to shaft B or the first shaft portion
6 of the sports equipment.

In the embodiment, the sports equipment can divide up
into a plurality of shafts or shaft portions for the purpose of
portability. The sports equipment can be curling broom or
hockey stick or other kind of sport equipment having pole or
shaft structure. Preferably, the apparatus comprises a first
shaft portion 6 of sports equipment, a second shaft portion
1 of sports equipment and an extending member 4 or rod
being mounted or bonded to the second shaft portion 1. A
locking means 1s adapted to mount the first and second shaftts
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or poles or shailt portions together. The locking means
comprises an extending member 4 or rod, a first receiver
means 3 and a locking ring 3. Referring to FIGS. 3, 4, 5 and
6, 1n order to perform the locking position between the first
and second shaits or the first and second shaift portions, the
locking means 1s required to lock the extendlng member 4,
the first receiver means 3 and the locking ring 3 together
through screw locking or by other means. Referring to FIGS.
1,2, 4 and 3, the locking ring 3 is rotatable mounted on the
extendmg member 4 or rod. A first recetver means 3 or the
threaded adaptor comprises an aperture having the same
shape as that of the cross-sectional shape of the first portion
of the extending member 44. Preferably, the first portion of
the extending member 44 or rod being configured to be
received by a first recerver means 5 of the first shaft portion
6 1s adapted for restricting the rotational movement of the
extending member 4 or rod inside the first shait portion 6
mounted to an end portion of the first shait portion 6.
Preferably, the first receiver means comprises the hollow
portion for receiving the first portion of the extending
member. For the above construction and due to the fact that
the first portion of the extending member 44 1s not of a
cylindrical structure, the first portion cannot be rotated
inside the non-circular hollow structure of the first receiver
means 3 or the first shaft portion 6 of sports equipment. It
prevents any unnecessary or unfavorable twisting motion
when the users play the sports activities. The size and shape
of the first portion 44 and hollow portion of the first shaft
portion 6 or the first receiver means 3 are very close or
similar that disallow any unnecessary space or room
between the first portion 44 and the first recerver means 5 or
the first shaft portion 6. This arrangement prevent any
unnecessary vibrational force appeared between the first
portion 44 and the first recerver means 5 and along the whole
shaft of sports equipment when playing sports.

In the embodiment, referring to FIGS. 1 to 8, the cross-
sectional shape of the first portion of the extending member
44 or rod can be of an ellipse-shaped structure or a polygo-
nal-shaped structure. Alternatively, a portion of the first
receiver means S or the threaded adaptor and the end portion
of the first shaft portion 6 are of a umitary structure.
Alternatively, the extending member 4 or rod comprises a
least one longitudinal element adapted for reinforcement of
strength of the extending member 4 or rod 1s embedded
inside the extending member 4 or rod. Alternatively, the
longitudinal element 1s made of metal or carbon fiber. The
longitudinal element can also be mounted on the surface of
the extending member 4.

Alternatively, referring to FIG. 8, the first portion can be
of cylindrical structure with a longitudinal structure 45 on a
key channel mounted on its surface. Such longitudinal
structure 45 or key channel can be received by a concave
region which 1s arranged on the hollow portion and the first
receiver means. It 1s used to restrict the rotational motion of
the first portion by locking the longitudinal structure 45
inside the concave region of the first receiver means.

Preferably, referring to FIGS. 1 and 2, the first receiver
means S or the threaded adaptor has a threaded member 51
adapted to be received by the locking ring 3 when i1t 1s 1n a
locking position arranged on an end portion of the first
receiver means 35 or the threaded adaptor. Particularly, the
first 6 and second 1 shait portions can be mounted with each
other through a screw-locked structure of the locking means.

In the embodiment, referring to FIGS. 1 to 8, the extend-
ing member 4 or rod has a second portion 42. Alternatively,
the extending member 4 or rod also has a third portion 41.
The second portion of the extending member 1s arranged
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6

between the first 44 and third portions 41 of the extending
member or rod. Alternatively, the third portion of the extend-
ing member 41 or rod 1s fixedly mounted or bonded 1nside
the second shaift portion 1 of sports equipment. Typically, the
second portion of the extending member 42 or rod 1s of a
cylindrical structure. Therefore, the locking ring 3 of the
locking means can be rotated about the second portion of the
extending member 42 or rod.

In the embodiment, referring to FIGS. 1 and 2, the
extending member 4 or rod comprises a locking ring posi-
tioning member 43 which 1s used for restricting the move-
ment of the locking ring 3 from the second portion of the
extending member 42 or rod to the first portion of the
extending member 44. Typically, the locking ring position-
ing member 43 1s an extension which 1s extended outwardly
from the outer wall of the said extending member. Alterna-
tively, the locking ring positioning member 43 1s a ring-
shaped structure arranged on the outer surface of the extend-
ing member 4 or rod. The locking ring positioning member
43 1s preferably arranged between the first portion 44 and
second portion 42 of the extending member or rod.

In the embodiment, the second shait portion 1 comprises
a first recerver member 2 or sleeve adapted for receiving and
fixedly mounting the third portion of the extending member
41 or rod inside the second shaft portion 1 of sports
equipment, a portion of the first recetver member 2 or sleeve
1s arranged inside the second shaft portion 1. Alternatively,
a portion of the first recetver member 2 1s attached to the
second shait portion 1. Alternatively, a portion of the first
receiver member 2 and the end portion of the second shaft
portion 1 are of a unitary structure.

Preferably, referring FIGS. 1 and 2, the remaining portion
ol the first receiver member 21 or sleeve defines or forms a
sliding member 22. The sliding member 22 can be a ring-
shaped surface arranged on the end of the sleeve or end of
the second shatt portion 1. The sliding member 22 can be a
smooth ring-shaped surface or Irictionless surface which
allows the locking ring 3 to rotate on 1t smoothly and holds
locking ring 3 1n place when rotation. Due to the fact that the
aperture of the sliding member 22 i1s greater than the
diameter of the end of the second shaft portlon 1 such that
the sliding member 22 can restrict the remaining portion of
the first receiver member 21 or sleeve to be received inside
the second shatt portion 1. Alternatively, the sliding member
22 comprises a friction reduction layer adapted for reducing
the Iriction between the sliding member 22 and the locking
ring 3 when the locking ring 1s 1n rotation, the friction
reduction layer 1s arranged on a face of the sliding member
22 towards the second locking ring aperture. Alternatively,
the friction reduction layer i1s a coating of Teflon.

Referring to FIGS. 1, 3, 4, 5 and 6, it shows the four
components that constitute the apparatus—the sleeve or the
first recetver member (optional) 2, locking ring 3, rod or
extending member 4, and threaded Adaptor or the first
receiver means 5. Parts of the apparatus can be made from
a plastic such as nylon, or metal, or composites or any
combination of the three (such as carbon-fiber reinforced
nylon, etc.). It 1s possible to have one or more parts made
from the same or diflerent materials from the rest in order to
optimize on the strength and lightness of the each part.

For the part of sleeve or the first receiver member 2, this
part, depending on the shape of the hollow shaft 1t wall fit
into, can have a round or polygonal external shape. The
sleeve or the first receiver member 2 has a ridge at one end
as a stop for mounting 1nto the shaft and as a sliding surface
for the locking ring 3. The internal shape and size of the
sleeve or the first receiver member 2 are those that allow
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insertion of the ‘left” side of the rod or the extending member
4. The part can be optional 11 1t 1s unnecessary to keep the
locking ring 3 diameters flush with the shaits. In such a case,
the rod or extending member 4 1s inserted through the
locking ring 3, a spacer and then inserted and bonded
directly 1nto the shaft A or the second shait portion 1 of the
sports equipment. When fitted, the sleeve or the first receiver
member 2 adapts the rod or the extending member 4, with
the attached locking ring assembly or locking means to the
shaft A or the second shatt portion 1 of the sports equipment.

Further, in the embodiment, referring FIG. 2, regarding
the part of locking ring 3, this part can be round and open
at both ends to allow the rod or extending member 4 to pass
through. It has some texture on the exterior to reduce
slippage, 1s threaded most of the way internally and has an
internal ridge at the end facing the shaftt to catch the ridge on
the rod or the extending member 4. The rnidge end’s outward
facing surface or a surface surrounding the second locking
ring aperture may be coated with Teflon or paired with a thin
Tetlon coated spacer to reduce friction with the sleeve or first
receiver member’s ridge 2 or the sliding member 22. Pref-
erably, the sliding member 22 or sleeve can also be coated
with Teflon. Friction occurs as the locking ring 3 pushes
back against the sleeve or the first recetver member 2 to pull
the rod or extending member 4 out of the threaded adaptor
or the first receiver means 5 or the first shait portion 6,
unlock the apparatus and disconnect the shafts including the
first 6 and second 1 shait portion. The locking means serves
to secure the two shafts, such as first and second shaft
portions, together by locking the rod or the extending
member 4 to the threaded Adaptor or first receiver means 3,
at the same time permitting easy disassembly. It counters
pulling forces on the joined shafts and reinforces the rod or
extending member 4 against bending stresses when the
locking means 1s in a locking position.

Further, in the embodiment, referring to FIGS. 1, 2 and 8,
regarding the rod or the extending member 4, this part i1s a
solid shaft that has three distinct areas. It 1s described by
looking at 1t horizontally from ‘left’ to ‘right’. The ‘left” part
or the third portion of the extending member 41 1s usually
cylindrical with a diameter and length designed to fit into the
sleeve or the first receiver member 2. Alternatively, the
cross-section of the third portion can be of a polygonal
shape. Preferably, the second portion of the extending mem-
ber 42 or the rod 1s constructed as a cylindrical structure for
allowing the locking ring 3 be rotated about 1t. In the
embodiment, the second portion 42 1s arranged between the
first portion 44 and third portion 41. Alternatively, the third
portion 41 and second portion 42 can be of a unitary body
which 1s of a cylindrical structure. Further, this 1s followed
in the middle by a raised ridge or the locking ring position-
ing member 43 designed to catch the end of the locking ring
3. The ‘right’ portion or the first portion of the extending
member 44 can be long and non-cylindrical in shape. In
particular, the cross-section of the first portion 44 can be of
an ellipse shape or polygonal shape. Length of each side of
the rod or the extending member 4 1s determined by the need
to distribute bending forces at the ends of the shafts includ-
ing the first 6 and second 1 shaft portions. In the embodi-
ment, the rod or extending member’s 4 functions are to acts
as the removable member of the apparatus, provides a
continuation of the load bearing capability going from shafit
A or the second shaft portion 1 of the sports equipment to
shaft B or the first shaft portion 6 of the sports equipment,
distributes bending forces on the apparatus and the ends of
the two connected shafts including the first 6 and second 1
shaft portions, resists twisting forces with a non-cylindrical
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shape, when inserted into the threaded adaptor, the first
receiver means S and the first shaft portion 6 and provides
a ‘catch’ for the locking ring 3.

Preferably, the cross-section of the left’” segment or the
third portion of the rod or extending member 41 can be of
cylindrical or polygonal shape i1 used with the sleeve or the
first recerver member 2. This part fits through the locking
ring 3 and 1s mserted and bonded into the sleeve or the first
receiver member 2. If the sleeve or the first receiver member
2 15 not used, this part should be shaped like that of the shaft
it will be attached to, until just before the middle ndge or the
locking ring positioning member 43 where 1t turns round to
accommodate the locking ring 3 and allow that to rotate
about the second portion of the extending member 42 or rod.
When the ‘left’ segment or third portion 41 or second portion
42 of the extending member or rod 1s 1nserted through the
locking ring 3 into the sleeve or the first receiver member 2
or directly into a shaft, enough clearance should left to allow
the locking ring to turn ireely.

Preferably, the middle segment of the rod or the extending
member 4 1s a raised ridge that serves as a ‘catch’ to retain
the locking ring 3 as 1t locks shait A or the second shaft
portion 1 and shait B or the first shaft portion 6.

Preferably, the “right” segment or the first portion of the
rod or the extending member 44 1s the portion that permits
the apparatus to connect and disconnect easily. It 1s not
bonded or mounted to any other part and allows 1t to be
inserted and removed from the threaded adaptor or the first
receiver means S or the first shait portion 6 easily. This
portion can be ellipse, polygonal, round with key channel or
any other shape that can counter turning and twisting forces.

In the embodiment, referring to FIGS. 1, 2, 3, and 7,
regarding the part “the threaded adaptor” or the first recerver
means 3, this part consists of a threaded round segment or
the threaded member, followed by a raised ridge and a round
or rectangular shaped portion that conforms with the shape
of the first shait portion 6 and 1s inserted and bonded into the
first shait portion 6. The raised ridge stops the threaded
portion or thread member of the first receiver means 5 from
being inserted into the first shaft portion 6. The threaded
adaptor or the first receiver means 3 internal shape conforms
with the ‘right’ side or the first portion of the rod or the
extending member 44 and allows that part of the rod or the
extending member 4 to slide in and out for assembly and
disassembly. The locking ring 3 (with the rod or extending
member 4 and shait A or the second shait portion 1 of the
sports equipment assembly) screws onto the threaded Adap-
tor or {irst receiver means 5 to form a tight fit and hold the
apparatus and the two shafts including the first 6 and second
1 shaft portions together. The rod or the extending member
4 should fit snugly into the threaded adaptor or the first
receiver means with the locking ring 3 holding the rod or the
extending member tightly to the threaded adaptor or the first
receiver means 5 or the first shait portion 6 (with shaft
attached).

Referring to FIG. 3, 1t shows how the two shaits including
the first shaft portion 6 and second shait portion 1 with the
appropriate parts of the apparatus attached and not locked
together. The image of shaft A or the second shait portion 1
of the sports equipment shows the shait with the locking ring
3 and the protruding part of the ‘right” end or the first portion
of the Rod or extending member 44 showing. The image of
Shaft B or the first shaft portion 6 of the sports equipment
shows 1t with the threaded part of the threaded adaptor or the
first recerver means 5 showing.

FIG. 3 further shows the two shafts including the first 6
and second 1 shait portions joined together by the apparatus
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and how 1t looks. The two joined shaits will only be shghtly
longer than the original long single shaft. The difference 1n
length and external look 1s just the presence of the locking
ring 3.

Referring to FIG. 4, 1t shows the apparatus assembly
locked without the hollow shafts 1t connects. It 1s shown
from different angles.

Alternatively, the locking ring 3 comprises first and
second locking ring apertures which are arranged on oppos-
ing ends of the locking ring, the diameter of the second
locking ring aperture 1s smaller than the diameter of the first
locking ring aperture. As such, the first locking ring aperture
can pass through the locking ring positioning member 43 but
the second locking ring aperture cannot pass through. In
particular, for locking purpose, the cross-sectional diameter
of the locking ring positioning member 43 1s preferably
greater than the diameter of the second locking ring aperture.

In the embodiment, the extending member 4 or rod can be
made of plastic, such as nylon. Alternatively, 1t can also be
made of metal or carbon-fiber or a composite material of
carbon-fiber and nylon.

In another embodiment, a first receiver member or sleeve
will not be constructed 1n the present invention. Preferably,
a ring-shaped structure or a structure having an aperture 1n
its center portion 1s arranged between an end of the second
shaft portion 1 and the locking ring positioning member 43.
The above rning-shaped structure 1s adapted to be rotated
about the second portion of the extending member 42 and
restrict the lockmg ring 3 to be moved towards the second
shaft portion 1 i1s arranged between an end of the second
shaft portion 1 and the locking ring positioning member 43.

In another embodiment, referring to FIG. 9, the locking
means further comprises a movement restricting means 60
adapted for restricting the rotational movement between the
extending member 4 and the first shait portion 6 or the first
receiver means 5. The movement restricting means 60 can
comprise at least one longitudinal concave portion 61
arranged on an outer wall of the first portion 44 and at least
one convex structure 62 mounted on an inner wall of the first
receiver means S or the first shaft portion 6. In this embodi-
ment, the at least one longitudinal concave portion 1s con-
figured for receiving the at least one convex structure 62 of
the first receiver means 5 or the first shait portion 6.
Preferably, the number of the at least one convex structure
62 of the first recetver means 3 or the first shait portion 6 1s
less than or same as the number of the at least one longi-
tudinal concave portion 51. When the at least one convex
structure 1s received inside the at least one longitudinal
concave portion 61, a portion of the extending member 4
will be locked 1nside the first receiver means 5 or the first
shaft portion 6. Due to the fact that the convex structure 1s
received inside the longitudinal concave portlon 61 and the
dimensions of the convex structure 62 1s slightly smaller
than or the same with the longitudinal concave portion 61,
the direction of motion of the convex structure 62 inside the
longitudinal concave portion 61 1s limited and/or restricted
with exception of the line of motion along the extending
member 4 and the first shaft portion 6. In this embodiment,

the first portion 44 of the extending member 4 can be of

cylindrical structure. Preferably, a portion of the first portion
44 can be received by the locking ring 3. As such, the
diameter of the first portion 44 1s smaller than or same as the
diameter of an 1nner aperture of the locking ring 3. Specifi-
cally, the locking ring 3 1s allowed to be rotated about the
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a hollow structure and can be made of a material containing
carbon fiber. Alternatively, the at least one longitudinal
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concave portion 61 can be an open-ended hole extending
along the length of the first portion 44. Alternatively, the at
least one convex structure 62 can be a longitudinal convex
structure 62 mounted along the inner wall of the first
receiver means 3 or along a portion of inner wall of the first
shaft portion 6.

The present invention has been described in detail, with
reference to the preferred embodiment, 1n order to enable the
reader to practice the mvention without undue experimen-
tation. However, a person having ordinary skill in the art wall
readily recognizes that many of the previous disclosures
may be varied or modified somewhat without departing from
the spirit and scope of the imvention. Accordingly, the
intellectual property rights to this invention are defined only
by the following claims.

I claim:

1. An apparatus for connecting shait portions of sports
equipment comprising:

a first shaft portion of sports equipment;

a second shaft portion of sports equipment;

a locking means for mounting said first and second shaft

portions;
said locking means comprising a locking ring, an extending,
member and a first receiver means;

said extending member mounted to said second shaft

portion;

said first receiver means comprising a hollow portion

adapted for receiving a first portion of said extending

member;

said first recerver means mounted to said first shaft
portion;

said locking ring rotatably mounted on said extending
member;

said first portion of said extending member being remov-
ably mounted to said first recerver means; and

said first portion of said extending member being adapted
for restricting the rotational movement of said extend-
ing member inside said first shaft portion,

wherein the cross-sectional shape of said first portion of
said extending member 1s an ellipse-shaped structure,

wherein said first receiver means comprises an aperture
having the same shape as that of the cross-sectional
shape of said first portion of said extending member,

wherein said first receiver means further comprises a
threaded member adapted to be received by said lock-
ing ring when 1t 1s 1n a locking position arranged on an
end portion of said {irst receiver means,

wherein said extending member further comprises second
and third portions, said second portion 1s arranged
between said first and third portions of said extending
member,

wherein said third portion of said extending member 1s
fixedly mounted 1nside said second shaft portion,

wherein said locking ring 1s adapted to rotate about said
second portion of said extending member,

wherein said extending member comprises a locking ring
positioning member adapted for restricting the move-
ment of said locking ring from said second portion of
said extending member to said first portion of said
extending member, said locking ring positioning mem-
ber 1s arranged between said first and second portions
of said extending member, said locking ring positioning
member 1s an extension which 1s extended outwardly
from the outer wall of said extending member, and

wherein said second shaift portion comprises a {irst
receiver member for receiving and fixedly mounting
said third portion of said extending member inside said
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second shaft portion, a portion of said first receiver
member 1s arranged 1nside said second shaft portion, a
remaining portion of said first receiver member defines
a sliding member adapted for allowing said locking
ring to rotate on said sliding member and restricting the
remaining portion of said first receiver member to be
received 1nside said second shaft portion.

2. The apparatus for connecting shait portions of sports

equipment according to claim 1, wherein said first portion of
said extending member comprises a first portion longitudinal
structure mounted on said first portion.

3. The apparatus for connecting shaft portions of sports
equipment according to claim 2, wherein said hollow por-
tion of said first receiver means comprises a concave region
being arranged on the mmner wall of said hollow portion
adapted for receiving said first portion longitudinal structure
of said first portion.

4. The apparatus for connecting shait portions of sports
equipment according to claim 1, wherein said second por-
tion of said extending member 1s of a cylindrical structure.

5. The apparatus for connecting shait portions of sports
equipment according to claim 1, wherein said locking ring
comprising first and second locking ring apertures arranged
on opposing ends of said locking ring, the diameter of said
second locking ring aperture 1s smaller than the diameter of
said first locking ring aperture.

6. The apparatus for connecting shaft portions of sports
equipment according to claim 5, wherein said sliding mem-
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ber comprises a iriction reduction layer adapted for reducing
the friction between said sliding member and said locking
ring when the locking ring i1s in rotation, said {friction
reduction layer 1s arranged on a face of said sliding member
towards said second locking ring aperture.

7. The apparatus for connecting shaft portions of sports
equipment according to claim 6, wherein said friction reduc-
tion layer 1s a coating of Teflon.

8. The apparatus for connecting shaft portions of sports
equipment according to claam 1, wherein said extending
member 1s made of a material containing nylon, carbon-fiber
or metal.

9. The apparatus for connecting shaft portions of sports
equipment according to claim 1, wherein said locking means
further comprises a movement restricting means adapted for
restricting the rotational movement between said extending
member and said first shaft portion or said first receiver
means, said movement restricting means comprises at least
one longitudinal concave portion arranged on an outer wall
of said first portion of said extending member and at least
one convex structure mounted on an mnner wall of said {first
receiver means or said first shaft portion, said longitudinal
concave portion 1s an open-ended hole extending along the
length of said first portion, said convex structure 1s a
longitudinal convex structure mounted along the inner wall
ol said first receiver means or a portion of inner wall of said
first shaft portion.
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